The reproductive physiology of 530 specimens of Mugil cephalus (Family: Mugilidae) were collected from catches by gill and trammel nets operating on Benghazi coast on Mediterranean Sea -Libya was studied, there were monthly variations in sex ratio and a tendency for females (298 fish = 56.2%) than males (232 fish = 43.8%) for the whole population, Overall sex ratio was (1 : 1.28) for males to females respectively, First maturation size was determined for females L50 = 34.1 cm and for males L50 = 32.3 cm, All individuals have definite breeding season which extends from July to October, An increase in Oocyte diameters was evident in July (489 µ ± 5.34), and this increase continued in the following months till October (599 µ ± 11.04), the absolute fecundity ranged from 578981 to 2598022 for fish total length ranging from 19.5 to 47.4 cm, whereas relative fecundity ranged from 29036 to 57352 / cm.
Introduction
The Flathead grey mullet Mugil cephalus (Linnaeus, 1758) is a catadromous pelagic species found in various habitats from shallow brackish and marine waters to lagoons, estuaries and rivers deltas, It tolerates salinity extremes as well as abrupt water quality changes (Thomson, 1990) . M. cephalus as distributed along all coastlines, with especially high abundance found in river deltas (Jardas, 1996) . M. cephalus is common in the shallow waters of the eastern Mediterranean and Black sea (El- Mor, 1993) . Like most Mugilids, this species reproduces at sea, after which fry undertake a trophic migration shoreward to continue their development (El-Mor, 1993; Koutrakis, et al., 1994) in food rich lagoons, rivers and even lakes (Thomson, 1966) . Despite the importance of mugilids in the mentioned areas, little is known about its biology and physiology. Much of the published work provides scarce biological information (El-Mor 1993; Rasheed 2012). Few authors have studied the reproductive biology of Mugil cephalus (El-Mor, 1993; Rasheed 2012). Therefore, the aim of the present work is to describe the reproductive physiology of M. cephalus in Benghazi coast -eastern Libya. This study may prove useful to fishery management from describe the maturity stages and provide information on seasonality of spawning.
Materials and Methods
Monthly samples of Mugil cephalus were collected during the period from September 2014 to August 2015 by trammel and gill nets from fishing landing site in Benghazi coast, eastern Libya ( Fig. 1) . A total 530 specimens of Mugil cephalus were sampled for studying the reproductive physiology. The total length ranged from 19.5 to 47.4 cm, and total weight from 71.3 to 1231.8 gm. Fish was dissected to determine sex than the gonads were weighted to the merest gm., state of maturity for each individual fish was determined into five stages: Immature, Mature, Nearly Ripe, Spawning and Spent (Erman, 1959) . The monthly gonado-somatic index (G. S. I.) was calculated as a percentage weight of the gonad to the total weight of the fish; Oocytes were separated from the ovarian tissues and put in saline solution (0.9 % Na cl) for 24 hrs. they were measured under the microscope at a power of magnification of 40X, then 20 Oocytes were taken randomly and their diameters were measured to the nearest 0.01 mm by using on eye-piece micrometers, The average Oocyte diameters for mature specimens were calculated, Absolute fecundity was estimated by using gravimetric method (Bagenal & Tesch, 1978) and calculated the relative fecundity related to the fish total length.
Results
Sex Ratio: Generally, these is a tendency for more females (298 fish = 56.2 %) than males (232 fish = 43.8 %) for the whole population, Overall sex ratio was 1: 1.28 for males to females ( Table 1 ). The sex ratio was not constant throughout the different months; the numbers of females exceed males in all months. The maximum percentage of females was recorded in December (59.0 %), January (60.0 %) and August (59.5 %). The length at first sexual maturity: First maturation size males were (L50 = 32.3 cm) ( Fig. 2 ). First maturation size was determined for females (L50 = 34.1 cm) ( Fig. 2 ). Oocyte diameters: The recorded average oocyte diameter of M. cephalus during the whole period of the study was represented in Table ( 2). The minimum average oocyte diameter was recorded in April (188 µ ± 2.33) a sharp increase in the average oocyte diameter was evident in July (489 µ ± 5.34), then increased continued in the following months reaching the maximum values in August (599 µ ± 11.04).
The egg diameter in fish samples was very minute and difficult to measure in the period from December till March. 
Discussion
Mullets (Mugilidae) are medium sized to large fishes inhabiting coastal marine waters, estuaries and freshwater (Mohammad, 1982) . The Flathead grey mullet Mugil cephalus (Linnaeus, 1758) -like most Mugilids -reproduces at sea, after which fry undertake a trophic migration shoreward to continue their development (Koutrakis, et al., 1994) , in food rich lagoons, rivers and even lakes (Thomson, 1966) . Although the importance of this species with increasing of its number and its reproduce in Libyan water on the Mediterranean Sea, it was found that few works have been published on the reproduce biology and physiology of M. cephalus (Ekwella, 2008) . A total of 530 specimens of M. cephalus were sampled for studying the reproduction during the period from September 2014 to August 2015 from fishing landing site in Benghazi coast, eastern Libya.
In the present work the overall sex ratio was 1: 1.28 for males and females of M. cephalus, and these results are in agreement with those results of M. cephalus in Suez Canal, Egypt (El-Mor, 1993), The sex ratio is not constant throughout the different months, particularly during the breeding season of each species (Oren, 1975) . Females are dominant sex in mullet populations (Peterson & Shehadeh, 1971) . It is possible that the females are heavy and get caught in the gear in large numbers, resulting in an unbalanced sex ratio (Broadhead, 1953) . Generally, in the natural fish community males mature first before the females and are nearly to participate in spawning activity (Mohammad, 1982) . In the present work, the maturation size was determined for females L50 = 34.1 cm and for males L50 = 32.3 cm. These values more than have been recorded by El-Mor, (1993) in Egyptian Mediterranean Sea which L50 for males 30.1 cm and L50 for females 33.3 cm.
These variations in the beginning of maturity sign may be depend on the water temperatures or the different of fishing methods in all different stations (Fimucane et al., 1978) . In the present study, from the average gonado-somatic indices (G. S. I.) of males and females M. cephalus have a definite breeding season, which extends from July to October. This is on agreement with the spawning season of M. cephalus in Egyptian Mediterranean Sea (El-Mor, 1993). Published reports of first appearance differed according to geographical location. In Porto-Lagos lagoon (Northern Greece) juveniles of M. cephalus appeared in early January at T. L. of 16.6 mm (Koutrakis, et al., 1994) . Juveniles appeared along the coast of Israel in the period between the end of January and the beginning of March (Zismann & Ben -Tuvia, 1975) , which at the mouth of the Magra River (Italy) the juveniles had already appeared in January (Gandolfi et al., 1981) . Vidy and France, (1992) , stated that in Tunis, the juveniles appeared along the coast in January. El-Mor, (2002) worked in the Egyptian Mediterranean Sea noted that M. cepahlus juveniles appeared in January and February. In eastern Libyan coast, Juveniles appeared in January (Ekwella, 2008) . All of this an agreement with the spawning season of M. cephalus in the present study which extended from July till October. An increase in Oocyte diameters was evident in July (489 µ ± 5.34), and this increase continued in the following months till October (599 µ ± 11.04), this is an agreement with the spawning season of M. cephalus in the present study. The increase in egg diameters is mainly due to the deposition of large amounts of proteins and lipids in the developing eggs. A part of these materials comes directly from ingested food but major proportion comes from reserve of food deposits, during the active season in organs such as liver, muscles and fat bodies (Larson, 1974 ).
In the present study the results of eggs diameters coincide with those recorded by El-Mor, (1993), who stated that the egg diameters reached 450 µ in July. The number of eggs produced by females varies greatly according to species, size, age, region, period and used techniques, thus a considerable variability has been shown in different populations of mullets (Oren, 1975) . El-Mor, (1993) found that the absolute fecundity ranged from 465665 to 2900091 for female ranging from 17.5 to 49.4 cm total length. In the present study, the absolute fecundity ranged from 578981 to 3332599 for fish total length ranging from 19.5 to 47.4 cm with overall average 1244657 ± 682896.3 whereas the average relative fecundity ranged from 29036 to 57352 / cm with overall average 35375 ±10389.8.
